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(54) PIEZOELECTRIC COMPONENT AND MANUFACTURING METHOD THEREOF 

(57)Abstract: ^ifro 
PROBLEM TO BE SOLVED: To provide a piezoelectric component 
in which the size can be reduced and further deterioration in 
characteristics is suppressed, and to provide a manufacturing 
method thereof. 

SOLUTION: A surface acoustic wave device 21 is provided with a 
surface acoustic wave element 1 6 having IDTs 2 formed on a 
piezoelectric substrate 1 and conduction pads 3 connected to the • ] 

IDTs 2, and external terminals 12. The device 21 is further provided j 
with an insulation layer 7 provided with an excitation part protecting '£ 



j_ 



>.'■■ . -. .■■ ■■ , • 



J 

■ * v..'. 



IH 



■I ■ 



j 



opening part 9 to be a space for protecting the exciting part of the 
surface acoustic wave of the IDT 2, and conduction opening 
portions 8 in which the external terminals 1 2 are connected to the 
conduction pads 3 by a wiring 1 1 passing through the conduction 
opening portions 8. 
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• ' 4 (57) Abstract: 
PROBLEM TO BE SOLVED: To provide a piezoelectric component in which the 
size can be reduced and further deterioration in characteristics is suppressed, 
and to provide a manufacturing method thereof. 

SOLUTION: A surface acoustic wave device 21 is provided with a surface 
acoustic wave element 16 having IDTs 2 formed on a piezoelectric substrate 1 
and conduction pads 3 connected to the IDTs 2, and external terminals 12. The 
device 21 is further provided with an insulation layer 7 provided with an excitation 
part protecting opening part 9 to be a space for protecting the exciting part of the 
surface acoustic wave of the IDT 2, and conduction opening portions 8 in which 
the external terminals 12 are connected to the conduction pads 3 by a wiring 11 
passing through the conduction opening portions 8. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

They are piezo-electric components equipped with the piezoelectric device which 
has component wiring connected to at least one oscillating section and this 
oscillating section which were formed on the substrate, and an external terminal, 
It has an insulating layer equipped with opening used as the space which 
protects the above-mentioned oscillating section, and flow opening, 
The above-mentioned external terminals are piezo-electric components 
characterized by connecting with component wiring through the external terminal 
strapping member formed in the above-mentioned flow opening. 
[Claim 2] 



The piezoelectric component according to claim 1 characterized by forming the 
protective coat in the above-mentioned opening. 
[Claim 3] 

The piezo-electric component according to claim 1 with which the above- 
mentioned opening is characterized by being covered by free-wheel-plate 
material. 
[Claim 4] 

They are piezo-electric components equipped with the piezoelectric device which 

has component wiring connected to at least one oscillating section and this 

oscillating section which were formed on the substrate, and an external terminal, 

It has opening used as the space which protects the above-mentioned oscillating 

section, and flow opening, and has the insulating layer in which component 

wiring and wiring connected are formed through this flow opening, 

On the above-mentioned insulating layer, the above-mentioned wiring is 

protected and it has the second insulating layer which has the second opening 

located on opening, and the second flow opening, 

The above-mentioned external terminals are piezo-electric components 

characterized by connecting with the above-mentioned wiring through the 

external terminal strapping member formed in the above-mentioned second flow 

opening. 

[Claim 5] 

The above-mentioned wiring is a piezo-electric component according to claim 4 
characterized by having either capacitance or an inductor. 
[Claim 6] 

The piezo-electric component according to claim 4 or 5 characterized by forming 
the protective coat in the second opening of the above. 
[Claim 7] 

The piezo-electric component according to claim 4 or 5 with which the second 
opening of the above is characterized by being covered by free-wheel-plate 
material. 



[Claim 8] 

The above-mentioned piezoelectric devices are piezo-electric components given 
in claim 1 thru/or any 1 term of 7 characterized by being the surface acoustic 
element which has the oscillating section which forms and makes it a substrate 
and consists of mold polar zone. 
[Claim 9] 

The above-mentioned piezoelectric devices are piezo-electric components given 
in any 1 term of claims 1 , 3, 4, 5, or 7 characterized by being the piezo-electric 
thin film which has the oscillating section of the structure which the up electrode 
and lower electrode of a pair are made to counter at least, and faces across the 
vertical side of the thin film section which has the piezo-electric thin film of at 
least one or more layers currently formed on this opening of the substrate which 
has opening or a crevice, or a crevice. 
[Claim 10] 

The above-mentioned piezoelectric devices are piezo-electric components given 
in claims 1 , 3, 4, and 5, or 7 any 1 terms which are characterized by to be the 
piezo-electric thin film which has the oscillating section of the structure which the 
up electrode and the lower electrode of a pair are made to counter at least, and 
faces across the vertical side of the thin film section which has the piezo-electric 
thin film of at least one or more layers currently formed on the substrate, and has 
space between a substrate and the lower electrode in the oscillating section. 
[Claim 11] 

It is the manufacture approach of piezo-electric components equipped with the 
piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate, 
and an external terminal, 

The process which forms component wiring connected to the above-mentioned 
substrate at at least one oscillating section and this oscillating section, and 
produces a piezoelectric device, 

The process which forms an insulating layer equipped with opening used as the 



space which protects the oscillating section, and flow opening, 

The process which forms the first wiring so that it may be made to connect with 

the above-mentioned component wiring through the above-mentioned flow 

opening, 

The manufacture approach of the piezo-electric components characterized by 
including the process which forms an external terminal so that it may be made to 
connect with the first wiring of the above. 
[Claim 12] 

It is the manufacture approach of piezo-electric components equipped with the 
piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate, 
and an external terminal, 

The process which forms component wiring connected to the above-mentioned 
substrate at at least one oscillating section and this oscillating section, and 
produces a piezoelectric device, 

The process which forms the protective layer which protects the above- 
mentioned oscillating section in the above-mentioned piezoelectric device, 
The process which forms an insulating layer equipped with opening used as the 
space which protects the oscillating section, and flow opening, 
The process which forms the first wiring so that it may be made to connect with 
the above-mentioned component wiring through the above-mentioned flow 
opening, 

The manufacture approach of the piezo-electric components characterized by 
including the process which forms an external terminal so that it may be made to 
connect with the first wiring of the above. 
[Claim 13] 

The above-mentioned piezoelectric device is the manufacture approach of the 
piezo-electric component according to claim 11 or 12 characterized by being the 
surface acoustic element which has the oscillating section which forms and 
makes it a substrate and consists of mold polar zone. 



[Claim 14] 

The above-mentioned piezoelectric device is the manufacture approach of the 
piezo-electric component according to claim 12 characterized by being the piezo- 
electric thin film which has the oscillating section of the structure which the up 
electrode and lower electrode of a pair are made to counter at least, and faces 
across the vertical side of the thin film section which has the piezo-electric thin 
film of at least one or more layers currently formed on this opening of the 
substrate which has opening or a crevice, or a crevice. 
[Claim 15] 

The above-mentioned piezoelectric device is the manufacture approach of the 
piezo-electric component according to claim 12 characterized by being the piezo- 
electric thin film which has the oscillating section of the structure which the up 
electrode and lower electrode of a pair are made to counter at least, and faces 
across the vertical side of the thin film section which has the piezo-electric thin 
film of at least one or more layers currently formed on this opening of the 
substrate which has opening or a crevice, or a crevice. 
[Claim 16] 

It is the manufacture approach of piezo-electric components equipped with the 
piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate, 
and an external terminal, 

The process which forms component wiring connected to the above-mentioned 
substrate at at least one oscillating section and this oscillating section, and 
produces a piezoelectric device, 

The process which forms an insulating layer equipped with opening used as the 

space which protects the oscillating section, and flow opening, 

The process which forms the first wiring so that it may be made to connect with 

the above-mentioned component wiring through the above-mentioned flow 

opening, 

The process which forms in the above-mentioned insulating layer the second 



insulating layer which has the second flow opening, 

The process which forms the second wiring so that it may be made to connect 

with the first wiring through the second flow opening, 

The manufacture approach of the piezo-electric components characterized by 

including the process which forms an external terminal so that it may be made to 

connect with the first wiring of the above through the second wiring. 

[Claim 17] 

The process which forms component wiring which is the manufacture approach 
of piezo-electric components equipped with the piezoelectric device which has 
component wiring connected to at least one oscillating section and this oscillating 
section which were formed on the substrate, and an external terminal, and is 
connected to the above-mentioned substrate at at least one oscillating section 
and this oscillating section, and produces a piezoelectric device, 
The process which forms the protective layer which protects the above- 
mentioned oscillating section in the above-mentioned piezoelectric device, 
The process which forms an insulating layer equipped with opening used as the 
space which protects the oscillating section, and flow opening, 
The process which forms the first wiring so that it may be made to connect with 
the above-mentioned component wiring through the above-mentioned flow 
opening, 

The process which forms in the above-mentioned insulating layer the second 
insulating layer which has the second flow opening, 

The process which forms the second wiring so that it may be made to connect 

with the first wiring through the second flow opening, 

The manufacture approach of the piezo-electric components characterized by 

including the process which forms an external terminal so that it may be made to 

connect with the first wiring of the above through the second wiring. 

[Claim 18] 

Furthermore, the manufacture approach of piezo-electric components given in 



claim 11 characterized by including the process which grinds the above 
mentioned substrate thru/or any 1 term of 17. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the piezo-electric component by which packaging was 
especially carried out to the chip size, and its manufacture approach about a 
piezo-electric component and its manufacture approaches, such as surface 
acoustic wave equipment used for the delay line, a filter, etc., and a piezo-electric 
membrane filter. 
[0002] 

[Description of the Prior Art] 

Multi-functionalization is demanded also from electronic parts by the 
miniaturization of electronic equipment in recent years, and lightweight-ization. A 
miniaturization and lightweight-ization are similarly called for in such a 
background from piezo-electric components, such as a piezo-electric filter using 



the surface acoustic wave filter (henceforth an SAW filter) and the piezo-electric 
thin film resonator as surface acoustic wave equipment which are used for 
communication devices, such as a portable telephone. 
[0003] 

Si substrate with which a piezo-electric filter has opening or a crevice, and the 
piezo-electric thin film of at least one or more layers with which it is formed on 
this opening or a crevice The piezo resonator which has the oscillating section of 
the structure which the up electrode and lower electrode of a pair are made to 
counter at least, and faces across the vertical side of the thin film section which 
has (for example, it consists of ZnO or AIN), Or it has come to constitute the 
piezo resonator which comes to form space between a lower electrode and Si 
substrate in a ladder mold or a lattice mold, without establishing opening and a 
crevice in Si substrate. In such a piezo-electric filter, in order to use the thickness 
longitudinal oscillation generated in the oscillating section, while securing 
oscillating space, it is necessary to protect the oscillating section from moisture, 
dust, etc. 
[0004] 

Moreover, the surface acoustic wave filter has come to arrange the comb mold 
polar zone (for it to be written as IDT INTADEJITARUTORANSUDEYUSA and 
the following) of 1 pair which consists of metals, such as aluminum, on the piezo- 
electric substrate of Xtal, or a LiTa03 and LiNb03 grade. In such a surface 
acoustic wave filter, while securing oscillating space, such as comb mold polar 
zone and a propagation part of the surface acoustic wave of a piezo-electric 
substrate, it is necessary to protect the comb mold polar zone from moisture, 
dust, etc. 
[0005] 

With an above-mentioned piezo-electric filter and an above-mentioned surface 
acoustic wave filter, after having applied the die bond agent to the base of the 
package which consists of ceramics, such as an alumina, carrying the 
component of a piezo-electric filter and a surface acoustic wave filter in the 



package with die bond and connecting the terminal inside a package, and the 
electrode of a component by wirebonding, the lid carried out the closure of the 
package. Moreover, an above-mentioned piezo-electric filter and an above- 
mentioned surface acoustic wave filter formed the electrode land in the base of 
the package which consists of an alumina etc. for a miniaturization, the 
component of a piezo-electric filter and a surface acoustic wave filter was carried 
in the package by flip chip bonding, and closing a package by the lid was also 
performed. 
[0006] 

However, with the above structures, unless the package was miniaturized, there 
was a problem that miniaturization and low back-ization of a piezo-electric filter 
and a surface acoustic wave filter could not be performed in the place which 
miniaturized the component of a piezo-electric filter and a surface acoustic wave 
filter. Moreover, there was also a problem that the cost concerning a small 
package was high. Furthermore, since the oscillating section was especially 
formed in opening or the crevice of a substrate with the piezo-electric filter, there 
was a problem that destruction of the oscillating section occurred by the impact in 
the process of pickup of the dicing of a component and the component at the 
time of mounting, die bond, etc. 
[0007] 

On the other hand, for example, by the patent reference 1, the patent reference 2, 
and the patent reference 3, mounting by the bump is performed. According to 
these official reports, the miniaturization of an SAW filter is attained by losing 
space required for wirebonding by flip chip mounting which pastes up a SAW 
component and a base substrate by the bump who formed in the base substrate. 
However, since it is necessary to form the flow pad to a bump in a SAW 
component and the effective area of a SAW component becomes small, a 
miniaturization is difficult. Moreover, the cost of bump formation starts. 
[0008] 

Then, it carries in the base substrate in which the through tube which counters 



the drawer electrode of a SAW component in a SAW component was formed, an 
electric conduction agent is filled up with the patent reference 4 into a through 
tube, and the external circuit connection is formed. Thereby, the miniaturization 
of an SAW filter is performed. 
[0009] 

[Patent reference 1] 

JP,2001-94390,A 

[0010] 

[Patent reference 2] 

JP,11-150441,A 

[0011] 

[Patent reference 3] 

JP,2001-60642,A 

[0012] 

[Patent reference 4] 
JP,2001 -244785, A 
[0013] 

[Problem(s) to be Solved by the Invention] 

However, the SAW filter consists of configurations given in the patent reference 4 
by joining a base substrate to a SAW component. Therefore, there was a 
problem that the thickness of the SAW filter itself will increase with a base 
substrate. 
[0014] 

This invention is made in view of the above-mentioned conventional problem, 
and the purpose is in offering the piezo-electric component which can be 
miniaturized, and its manufacture approach. 
[0015] 

[Means for Solving the Problem] 

The piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate 



in order that the piezo-electric components of this invention may solve the above- 
mentioned technical problem, It is piezo-electric components equipped with an 
external terminal, and it has an insulating layer equipped with opening used as 
the space which protects the above-mentioned oscillating section, and flow 
opening, and the above-mentioned external terminal is characterized by 
connecting with component wiring through the external terminal strapping 
member formed in the above-mentioned flow opening. 
[0016] 

According to the above-mentioned configuration, the above-mentioned oscillating 
section is protected by opening used as the space which protects the oscillating 
section of an insulating layer. Therefore, it can prevent that the property of piezo- 
electric components falls by mounting etc. Moreover, since the element to which 
the thickness of piezo-electric components, such as a substrate joined with the 
above-mentioned piezo-electric components in order to protect the oscillating 
section, is made to increase is unnecessary, a miniaturization, the reduction in 
the back, and low-cost-izing are possible. Moreover, according to the circuit 
which connects the location of the external terminal through the above- 
mentioned flow opening outside, a location can be changed into arbitration on the 
above-mentioned insulating layer. That is, the degree of freedom of the location 
of an external terminal can be raised. 
[0017] 

Moreover, it is desirable that the protective coat is formed in the above- 
mentioned opening. Thereby, the oscillating section can be protected further. 
[0018] 

Moreover, it is desirable that the above-mentioned opening is covered by free- 
wheel-plate material. Thereby, the oscillating section can be protected further. 
[0019] 

Furthermore, the piezoelectric device which has component wiring connected to 
at least one oscillating section and this oscillating section which were formed on 
the substrate in order that the piezo-electric components of this invention may 



solve the above-mentioned technical problem, Opening which are piezo-electric 
components equipped with an external terminal, and serves as space which 
protects the above-mentioned oscillating section, And have flow opening and it 
has the insulating layer in which component wiring and wiring connected are 
formed through this flow opening. On the above-mentioned insulating layer, the 
above-mentioned wiring is protected, and it has the second insulating layer which 
has the second opening located on opening, and the second flow opening, and is 
characterized by connecting the above-mentioned external terminal to the above- 
mentioned wiring through the external terminal strapping member formed at the 
above-mentioned second flow opening. 
[0020] 

According to the above-mentioned configuration, since wiring is protected by the 
second insulating layer, it can prevent contacting the above-mentioned wiring 
and causing faults, such as short-circuit, at the time of mounting of surface 
acoustic wave equipment etc. 
[0021] 

As for the piezo-electric components of this invention, it is desirable that the 
above-mentioned wiring is equipped with either capacitance or an inductor in 
addition to the above-mentioned configuration. It is not necessary to prepare 
capacitance or an inductor independently by this, and the miniaturization of 
piezo-electric components can be attained. 
[0022] 

Moreover, it is desirable that the protective coat is formed in the second opening 
of the above. Thereby, the oscillating section can be protected further. 
[0023] 

Moreover, it is desirable that the second opening of the above is covered by free- 
wheel-plate material. Thereby, the oscillating section can be protected further. 
[0024] 

Moreover, the above-mentioned piezoelectric device may be a surface acoustic 
element which has the oscillating section which forms and makes it a substrate 



and consists of mold polar zone. 
[0025] 

Moreover, the above-mentioned piezoelectric device may be a piezo-electric thin 
film which has the oscillating section of the structure which the up electrode and 
lower electrode of a pair are made to counter at least, and faces across the 
vertical side of the thin film section which has the piezo-electric thin film of at 
least one or more layers currently formed on this opening of the substrate which 
has opening or a crevice, or a crevice. 
[0026] 

Moreover, the above-mentioned piezoelectric device may be a piezo-electric thin 
film which has the oscillating section of the structure which the up electrode and 
lower electrode of a pair are made to counter at least, and faces across the 
vertical side of the thin film section which has the piezo-electric thin film of at 
least one or more layers currently formed on the substrate, and has space 
between a substrate and the lower electrode in the oscillating section. 
[0027] 

The piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate 
in order that the manufacture approach of the piezo-electric components of this 
invention may solve the above-mentioned technical problem, The process which 
forms component wiring which is the manufacture approach of piezo-electric 
components equipped with an external terminal, and is connected to the above- 
mentioned substrate at at least one oscillating section and this oscillating section, 
and produces a piezoelectric device, The process which forms an insulating layer 
equipped with opening used as the space which protects the oscillating section, 
and flow opening, It is characterized by including the process which forms the 
first wiring so that it may be made to connect with the above-mentioned 
component wiring through the above-mentioned flow opening, and the process 
which forms an external terminal so that it may be made to connect with the first 
wiring of the above. 
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[0028] 

The above-mentioned piezoelectric device may be a surface acoustic element 
which has the oscillating section which forms and makes it a substrate and 
consists of mold polar zone. 
[0029] 

According to the above-mentioned approach, the above-mentioned oscillating 
section can be protected by opening used as the space which protects the 
above-mentioned oscillating section of an insulating layer. Therefore, it can 
prevent that the property of piezo-electric components falls by mounting etc. 
Moreover, since the element to which the thickness of piezo-electric components, 
such as a substrate joined in order to protect the oscillating section, is made to 
increase is unnecessary, a miniaturization, the reduction in the back, and low- 
cost-izing are possible. Moreover, according to the circuit which connects the 
location of the external terminal through the above-mentioned flow opening 
outside, a location can be changed into arbitration on the above-mentioned 
insulating layer. That is, the degree of freedom of the location of an external 
terminal can be raised. 
[0030] 

Moreover, in order that the manufacture approach of the piezo-electric 
components of this invention may solve the above-mentioned technical problem 
The piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate, 
The process which forms component wiring which is the manufacture approach 
of piezo-electric components equipped with an external terminal, and is 
connected to the above-mentioned substrate at at least one oscillating section 
and this oscillating section, and produces a piezoelectric device, The process 
which forms the protective layer which protects the above-mentioned oscillating 
section in the above-mentioned piezoelectric device, The process which forms an 
insulating layer equipped with opening used as the space which protects the 
oscillating section, and flow opening, It is characterized by including the process 



which forms the first wiring so that it may be made to connect with the above- 
mentioned component wiring through the above-mentioned flow opening, and the 
process which forms an external terminal so that it may be made to connect with 
the first wiring of the above. 
[0031] 

The above-mentioned piezoelectric device may be a surface acoustic element 
which has the oscillating section which forms and makes it a substrate and 
consists of mold polar zone. 
[0032] 

Moreover, the above-mentioned piezoelectric device may be a piezo-electric thin 
film which has the oscillating section of the structure which the up electrode and 
lower electrode of a pair are made to counter at least, and faces across the 
vertical side of the thin film section which has the piezo-electric thin film of at 
least one or more layers currently formed on this opening of the substrate which 
has opening or a crevice, or a crevice. 
[0033] 

Moreover, the above-mentioned piezoelectric device may be a piezo-electric thin 
film which has the oscillating section of the structure which the up electrode and 
lower electrode of a pair are made to counter at least, and faces across the 
vertical side of the thin film section which has the piezo-electric thin film of at 
least one or more layers currently formed on the substrate, and has space 
between a substrate and the lower electrode in the oscillating section. 
[0034] 

According to the above-mentioned approach, the oscillating section can be 
protected by the protective coat. Furthermore, the above-mentioned oscillating 
section can be protected by opening used as the space which protects the 
above-mentioned oscillating section of an insulating layer. Therefore, it can 
prevent that the property of a piezo-electric filter falls by mounting etc. Moreover, 
since the element to which the thickness of piezo-electric components, such as a 
substrate which counters the oscillating section for protecting the oscillating 



section, is made to increase is unnecessary, a miniaturization, the reduction in 
the back, and low-cost-izing are possible. Moreover, according to the circuit 
which connects the location of the external terminal through the above- 
mentioned flow opening outside, a location can be changed into arbitration on the 
above-mentioned insulating layer. That is, the degree of freedom of the location 
of an external terminal can be raised. 
[0035] 

Moreover, in order that the manufacture approach of the piezo-electric 
components of this invention may solve the above-mentioned technical problem 
The piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate, 
The process which forms component wiring which is the manufacture approach 
of piezo-electric components equipped with an external terminal, and is 
connected to the above-mentioned substrate at at least one oscillating section 
and this oscillating section, and produces a piezoelectric device, The process 
which forms an insulating layer equipped with opening used as the space which 
protects the oscillating section, and flow opening, So that it may be made to 
connect with the first wiring through the process which forms the first wiring so 
that it may be made to connect with the above-mentioned component wiring 
through the above-mentioned flow opening, the process which forms in the 
above-mentioned insulating layer the second insulating layer which has the 
second flow opening, and the second flow opening It is characterized by 
including the process which forms the second wiring, and the process which 
forms an external terminal so that it may be made to connect with the first wiring 
of the above through the second wiring. 
[0036] 

Moreover, in order that the manufacture approach of the piezo-electric 
components of this invention may solve the above-mentioned technical problem 
The piezoelectric device which has component wiring connected to at least one 
oscillating section and this oscillating section which were formed on the substrate, 



The process which forms component wiring which is the manufacture approach 
of piezo-electric components equipped with an external terminal, and is 
connected to the above-mentioned substrate at at least one oscillating section 
and this oscillating section, and produces a piezoelectric device, The process 
which forms the protective layer which protects the above-mentioned oscillating 
section in the above-mentioned piezoelectric device, The process which forms an 
insulating layer equipped with opening used as the space which protects the 
oscillating section, and flow opening, So that it may be made to connect with the 
first wiring through the process which forms the first wiring so that it may be 
made to connect with the above-mentioned component wiring through the above- 
mentioned flow opening, the process which forms in the above-mentioned 
insulating layer the second insulating layer which has the second flow opening, 
and the second flow opening It is characterized by including the process which 
forms the second wiring, and the process which forms an external terminal so 
that it may be made to connect with the first wiring of the above through the 
second wiring. 
[0037] 

According to the above-mentioned approach, since the first wiring is protected by 
the second insulating layer, it can prevent contacting the first wiring of the above 
and causing faults, such as short-circuit, at the time of mounting of piezo-electric 
components etc. 
[0038] 

Furthermore, it is desirable to include the process which grinds the above- 
mentioned piezo-electric substrate. 
[0039] 

According to the above-mentioned approach, a piezo-electric substrate can be 
ground and it can be made thin. As for this process, it is desirable to be carried 
out where the piezo-electric substrate after forming an insulating layer etc. is 
reinforced. By the above-mentioned polish, the further low back-ization of surface 
acoustic wave equipment is attained. 



[0040] 

[Embodiment of the Invention] 
[The gestalt 1 of operation] 

It will be as follows if one gestalt of operation of this invention is explained based 

on drawing 1 and drawing 4 thru/or drawing 12 . 

[0041] 

The SAW filter concerning the gestalt of this operation is equipped with the SAW 
component (piezoelectric device) 16 equipped with the flow pad (component 
wiring) 3 connected with at least one IDT (oscillating section)2 and this IDT2 on 
the piezo-electric substrate 1 of LiTa03, and the external terminal 12 connected 
to the above-mentioned flow pad 3 as shown in drawing 1 . The above- 
mentioned external terminal 12 is connected to the flow pad 3 by the wiring (an 
external terminal strapping member, the first wiring) 1 1 through the flow opening 
8 of an insulating layer 7 which consists of resin by which the laminating is 
carried out on the above-mentioned flow pad 3. This flow opening 8 is a part by 
which the insulating layer is not formed on the above-mentioned flow pad 3. 
Moreover, the excitation partial protection opening 9 used as the space for 
protecting the excitation part of surface acoustic waves, such as IDT2, is formed 
in the above-mentioned insulating layer 7. This excitation partial protection 
opening 9 is the part in which the insulating layer is not formed to the excitation 
part of surface acoustic waves in the piezo-electric substrate 1 of LiTa03, such 
as IDT2, i.e., the part in which the protective coat (protective layer) 5 is formed. 
[0042] 

According to the above-mentioned configuration, the excitation part of surface 
acoustic waves, such as the above IDT2, is protected by the protective coat 5. 
Furthermore, the above IDT2 is protected by the excitation partial protection 
opening 9 of an insulating layer 7. Therefore, the property of an SAW filter does 
not fall by mounting etc. Moreover, in the above-mentioned SAW filter, since the 
element to which the thickness of an SAW filter is made to increase is 
unnecessary like the substrate joined in order to protect the excitation part of 



surface acoustic waves, such as IDT2, a miniaturization, the reduction in the 
back, and low-cost-izing are possible. That is, it is possible to carry out 
packaging to the magnitude of the SAW component 16 and a chip size. 
[0043] 

Moreover, since the wiring 1 1 through the above-mentioned flow opening 8 can 
be formed in arbitration, a location can be changed into arbitration according to 
the circuit which connects outside the location of the external terminal 12 
connected to this wiring 1 1 . That is, the degree of freedom of the location of the 
external terminal 12 can be raised. 
[0044] 

The above IDT2 and the flow pad 3 may consist of aluminum, and may carry out 
the laminating of Ti, nickel, the Au, etc. if needed. It is [ that it is hard to be 
corroded ] desirable when Au is especially used for the maximum upper layer. 
[0045] 

As an ingredient of the above-mentioned protective coat 5, SiN and Si02 are 

mentioned, for example. 

[0046] 

In addition, even if there is no protective coat 5, a certain amount of dependability 

is securable. 

[0047] 

The above-mentioned insulating layer 7 consists of insulators which consist of for 
example, photosensitive polyimide, novolak resin, etc., such as the usual 
photoresist and photosensitive benz-cyclo-butene. Moreover, an ingredient 
suitable in addition to this can use benz-cyclo-butene, ring olefin system resin, 
and epoxy system resin as an insulating layer 7. 
[0048] 

The field in which the IDT2 grade of the piezo-electric substrate 1 of the above 
LiTa03 is not formed may be equipped with the protection metal membrane 6. 
By this protection metal membrane 6, the effect of the electromagnetic wave from 
the external world to an SAW filter can be prevented. This protection metal 



membrane 6 consists of Ti, aluminum, and NiCr that what is necessary is just to 

consist of an ingredient which intercepts an electromagnetic wave. 

[0049] 

Moreover, on the above-mentioned protection metal membrane 6, you may have 
the buffer coat 10. When there is no above-mentioned protection metal 
membrane, the direct buffer coat 10 may be formed on the piezo-electric 
substrate 1 of the above LiTa03. By this buffer coat 10, the impact at the time of 
mounting of an SAW filter can be eased. This buffer coat 10 can use the existing 
conductive resin and the resin which is not. What has conductivity especially is 
desirable, for example, the epoxy resin containing Ag particle is mentioned. Thus, 
the effect of the electromagnetic wave of the external world can be prevented by 
giving conductivity. In addition, the pyroelectric destruction of IDT in the substrate 
which has pyroelectricity, such as LiTa03, can be lost. 
[0050] 

Moreover, the above-mentioned SAW filter may equip the field side which does 
not form IDT2 of the piezo-electric substrate 1 of LiTa03 with reinforcement 
substrates, such as for example, an alumina substrate. This reinforcement 
substrate can be pasted up on the field side which does not form IDT2 of the 
piezo-electric substrate 1 of LiTa03 with adhesives. The reinforcement of an 
SAW filter can be raised with this reinforcement substrate. 
[0051] 

Then, the manufacture approach of the above-mentioned SAW filter is explained 

more to a detail based on drawing 1 . 

[0052] 

First, in a process 1, IDT2, the flow pad 3, a reflector (not shown), leading-about 
wiring (component wiring) (not shown), etc. are formed on 100mmphiLiTaO3 
substrate (piezo-electric substrate) 1 with a thickness of 0.35mm. That is, IDT2, 
the flow pad 3, a reflector, leading-about wiring, etc. are formed with aluminum 
by the lift-off method by vacuum evaporationo etc. on the piezo-electric substrate 
1 of LiTa03. Furthermore, the alignment mark 4 for alignment can also be 



formed. Although especially this alignment mark 4 does not necessarily have that 
configuration and magnitude limited, it presupposes that 10 micrometerphi is 
circular here. Furthermore, the protective coat 5 which consists of SiN and Si02 
grade is formed in the excitation part of surface acoustic waves, such as the 
above IDT2 and the part 2, i.e., IDT etc., in which the reflector was formed, by 
the thickness of 5nm by a spatter etc. Moreover, the protection metal membranes 
6, such as Ti, are formed in the field which does not form IDT2 of the piezo- 
electric substrate 1 of the above LiTa03. What is necessary is just to perform 
formation of this protection metal membrane 6 to arbitration if needed. 
[0053] 

Subsequently, in a process 2, the insulating layer 7 which has the flow opening 8 
and the excitation partial protection opening 9 is formed in the field in which IDT2 
of the piezo-electric substrate 1 of LiTa03 was formed. This insulating layer 7 
can apply for example, photosensitive polyimide by the thickness of 15 
micrometers, and it can form it by exposing and developing negatives so that it 
may have the above-mentioned flow opening 8 and the excitation partial 
protection opening 9 according to a predetermined pattern. 
[0054] 

Subsequently, in a process 3, wiring 1 1 and the external terminal 12 are formed. 
These wiring 11 and the external terminal 12 can form for example, the resist 
pattern for lift off, for example, can form the metal membrane which comes to 
carry out a laminating to the order of Au (200nm) / Pd (100nm) / Ti (100nm) by 
vacuum evaporationo, and can form it by carrying out lift off of the above- 
mentioned resist. Moreover, for example, wiring 11 and the external terminal 12 
may be formed by calcinating a conductive paste after printing by restoration or 
sufficient thickness to the flow opening 8. For example, a resin system Ag paste, 
soldering paste, Sn paste in which low temperature sintering is possible, and Zn 
paste are mentioned to the above-mentioned conductive paste. Moreover, wiring 
1 1 and the external terminal 12 may be formed by etching, after forming a metal. 
According to the above-mentioned formation approach, since wiring 11 and the 



external terminal 12 can be formed in coincidence, simplification of a production 
process is possible. Moreover, after filling up with and sintering a conductive 
paste to the flow opening 8, wiring 1 1 and the external terminal 12 may be 
formed by printing of vacuum evaporationo and a conductive paste etc. so that it 
may connect with this sintered conductive paste. 
[0055] 

Subsequently, in a process 4, in order to ease the impact at the time of mounting, 
a buffer coat 10 is formed on the protection metal membrane 6. Even if it forms, it 
is not necessary to carry out this buffer coat 10. Moreover, when a buffer coat 10 
is formed using conductive resin, it is not necessary to form the protection metal 

4 

membrane 6. Furthermore, in this process, the reinforcement of an SAW filter 
may be raised by joining a reinforcement substrate. SAW filter 21 is completed 
by carrying out dicing to the last by the position. In addition, in drawing 1 R> 1, 
although only one is illustrating the SAW component 16, plurality may be formed. 
[0056] 

According to the above-mentioned approach, the excitation part of surface 
acoustic waves, such as the above IDT2, can be protected by the protective coat 
5. Furthermore, the above IDT2 can be protected by the space which consists of 
excitation partial protection opening 9 of an insulating layer 7. Therefore, the fall 
of the property of the SAW filter by mounting etc. can be prevented. Moreover, it 
is not necessary to protect the excitation part of surface acoustic waves, such as 
IDT2, using the element to which the thickness of SAW filters, such as a 
substrate which counters IDT2, is made to increase, and a miniaturization, the 
reduction in the back, and low-cost-izing are possible in the above-mentioned 
SAW filter. Furthermore, since processes, such as etching in lamination, such as 
a substrate which counters, and this substrate, decrease, time amount can be 
shortened and an SAW filter can be manufactured easily. 
[0057] 

Moreover, as for the above-mentioned flow opening 8, it is desirable by 
rationalizing exposure conditions to make it a forward tapered shape 



configuration. Since formation of the wiring 11 in the above-mentioned flow 
opening 8 becomes easier by this, an SAW filter can be manufactured more 
easily. 
[0058] 

Moreover, when the above-mentioned protection metal membrane 6 is not 
formed, after a process 2, the piezo-electric substrate 1 of LiTa03 may be 
ground, and you may make it thin. Since the piezo-electric substrate 1 of LiTa03 
is reinforced by forming insulating-layer 7 grade, this polish can be performed. 
Thereby, the further low back-ization of an SAW filter is attained. 
[0059] 

Moreover, it is desirable to use negative resist for each above-mentioned resist 
pattern. The concern of the resist remainder in opening can be lost by using the 
resist of a negative mold. 
[0060] 

Moreover, dicing opening may be formed in the dicing part of an SAW filter in the 
above-mentioned insulating layer 7. By this dicing opening, the alignment in 
dicing becomes easy and the blinding in dicing can be prevented further. 
Moreover, the width of face of this dicing opening has the desirable thing which 
use it for dicing and to carry out, for example to the width of face and the EQC of 
a dicing blade. This stops being able to damage the part which jumps out easily 
in the product after dicing. 
[0061] 

Furthermore, the surface acoustic wave filter of the modification concerning the 
gestalt of this operation is explained based on drawing 4 thru/or drawing 8 . 
[0062] 

The circuit diagram of the surface acoustic wave filter 100 of the above- 
mentioned modification is shown in drawing 4 . The above-mentioned surface 
acoustic wave filter 100 is a configuration which equips the ladder mold with the 
surface acoustic wave resonators 101-105 which have IDT (oscillating section). 
In addition, the surface acoustic wave resonators 101-103 are made into a series 



resonance child, and the surface acoustic wave resonator 104-105 is made into 

the parallel resonance child. 

[0063] 

Hereafter, the above-mentioned surface acoustic wave filter 100 is explained 

based on drawing 5 thru/or drawing 8 . 

[0064] 

First, as shown in drawing 5 , the surface acoustic wave resonators 101-105, the 
flow pads (component wiring) 106-109, and the leading-about wiring (component 
wiring) 110-115 are formed on the piezo-electric substrate 1 , and the SAW 
component 1 16 is produced. Moreover, the protective coat (not shown) which 
protects the surface acoustic wave resonators 101-105 is formed. 
[0065] 

Subsequently, as shown in drawing 6 , the insulating layer 124 which has the 
excitation partial protection openings 117-119 which the above-mentioned 
surface acoustic wave resonators 101-105 expose, and the flow openings 120- 
123 which the flow pads 106-109 expose is formed on the above-mentioned 
SAW component 116. This insulating layer 124 may cover the above-mentioned 
piezo-electric substrate 1 altogether. 
[0066] 

Subsequently, as shown in drawing 7 , the surface acoustic wave filter 100 is 
completed by forming the external terminals 129-132 linked to the external 
terminal strapping members (the first wiring) 125-128 connected to the flow pads 
106-109 through the flow openings 120-123, and the external terminal strapping 
members 125-128 on the above-mentioned insulating layer 124. 
[0067] 

In addition, the sectional view in the A-A line shown in completed drawing 5 
thru/or drawing 7 of the surface acoustic wave filter 100 is shown in drawing 8 . 
[0068] 

With the above-mentioned surface acoustic wave filter 100, as shown in drawing 
8 , the excitation part which consists of IDT of a surface acoustic wave resonator 



by the excitation partial protection opening 117-1 19 is secured. Moreover, IDT of 
a surface acoustic wave resonator is protected by the protective coat 133-134. 
Moreover, you may prevent that conductive particle contacts IDT by covering the 
above-mentioned excitation partial protection opening 117-119 by free-wheel- 
plate material. Thereby, degradation of the property of a surface acoustic wave 
filter can be prevented. 
[0069] 

Furthermore, the surface acoustic wave filter of other modifications concerning 
the gestalt of this operation is explained based on drawing 9 thru/or drawing 
1212 . 
[0070] 

The circuit diagram of the surface acoustic wave filter 200 applied to the gestalt 
of this operation at drawing 9 is shown. The above-mentioned surface acoustic 
wave filter 200 is a configuration which equips the ladder mold with the surface 
acoustic wave resonators 201-205 which have IDT (oscillating section). In 
addition, the surface acoustic wave resonators 201-203 are made into a series 
resonance child, and the surface acoustic wave resonator 204-205 is made into 
the parallel resonance child. 
[0071] 

Hereafter, the manufacture approach of the above-mentioned surface acoustic 
wave filter 200 is explained based on drawing 10 thru/or drawing 12 . 
[0072] 

First, as shown in drawing 10 , the surface acoustic wave resonators 201-205 
and the leading-about wiring (component wiring) 206-21 1 are formed on the 
piezo-electric substrate 1, and the SAW component 212 is produced. 
[0073] 

Subsequently, as shown in drawing 11 , the insulating layer 220 which has the 
flow openings 216-219 which the excitation partial protection openings 213-215 
which the surface acoustic wave resonators 201-205 expose, and the edge of 
wiring 206-21 1 expose is formed on the SAW component 212. 



* 



[0074] 

Subsequently, as shown in drawing 12 , the external terminals 225-228 linked to 
the external terminal strapping members (the first wiring) 221-224 which take 
about through the flow openings 216-219 on the above-mentioned insulating 
layer 220, and are connected to wiring 206-209-210-21 1 , and the external 
terminal strapping members 221-224 are formed. Furthermore, the surface 
acoustic wave filter 200 is completed by forming a protective coat in the 
excitation partial protection openings 213-215. 
[0075] 

With each above-mentioned surface acoustic wave filter, although component 
wiring is connected to each IDT on a piezo-electric substrate, a part of this 
component wiring is also omissible. In this case, what is necessary is just to form 
so that the bus bar of IDT may expose flow opening formed in an insulating layer. 
The tooth space which forms leading-about wiring on a piezo-electric substrate 
and a flow pad can be omitted by this, and an SAW filter can be miniaturized. 
[0076] 

[The gestalt 2 of operation] 

It will be as follows if other gestalten of operation of this invention are explained 
based on drawing 2 , drawing 3 and drawing 13 thru/or drawing 24 . In addition, 
the same sign is appended to the member of explanation shown with the gestalt 
1 of the aforementioned operation, and the member which has the same function 
for convenience, and the explanation is omitted. 
[0077] 

The SAW filter concerning the gestalt of this operation is equipped with the wiring 
protective layer (the second insulating layer) 13 which protects the wiring 11 for 
connecting with the external terminal 12 in the gestalt 1 of operation, as shown in 
drawing 2 and drawing 3 . And the external terminal 12 is connected to the 
above-mentioned wiring 1 1 through the flow opening (second flow opening) 14 
with which the above-mentioned wiring protective layer 13 is equipped. 
[0078] 



Hereafter, the manufacture approach of the above-mentioned SAW filter is 

explained more to a detail based on drawing 2 and drawing 3 . 

[0079] 

In the gestalt of this operation, a process 1 - a process 2 are the same as the 

gestalt 1 of operation. 

[0080] 

Then, in a process 3, although wiring 1 1 and the external terminal 12 are formed 
with the gestalt 1 of operation, only wiring 1 1 is formed with the gestalt of this 
operation. 
[0081] 

Then, in a process 4, the wiring protective layer 13 which has the flow opening 
14 and the second opening is formed. In addition, the part of the excitation partial 
protection opening 9 of this wiring protective layer 13 serves as the second 
opening (the second excitation partial protection opening). This wiring protective 
layer 13 can be formed by the approach same with having formed the insulating 
layer 7. For example, the above-mentioned wiring protective layer 13 applies 
photosensitive polyimide, has the above-mentioned flow opening 14 according to 
a predetermined pattern, and it can form it by exposing and developing negatives 
so that the part of the excitation partial protection opening 9 may serve as the 
second opening. 
[0082] 

Then, the external terminal 12 is formed in the above-mentioned flow opening 14 
in a process 5. What is necessary is just to form this external terminal 12 by the 
same approach as for the gestalt 1 of operation to have indicated. 
[0083] 

Then, in a process 6, like the process 4 indicated with the gestalt 1 of operation, 
buffer coat 10 grade is formed and SAW filter 22 is completed by carrying out 
dicing by the position. 
[0084] 

By the above-mentioned approach, since the wiring protective layer 13 is formed 



on wiring 1 1 , the SAW filter to which the external terminal 12 can prevent 
contacting the above-mentioned wiring 1 1 and causing faults, such as short- 
circuit, at the time of mounting of an SAW filter etc. can be manufactured. 
[0085] 

Although the part of the excitation partial protection opening 9 serves as the 
second opening in the wiring protective layer 13 in the above, there may be this 
second opening or there may be. [ no ] When there is no above-mentioned 
opening, the excitation partial protection opening 9 in the above-mentioned 
insulating layer 7 becomes in midair, and the property fall of the SAW filter by 
mounting etc. can be prevented by making the excitation part of surface acoustic 
waves, such as IDT2, into space. Moreover, the above-mentioned excitation 
partial protection opening 9 may be covered by free-wheel-plate material. 
[0086] 

In addition, about the part currently formed in the flow opening 14 in the above- 
mentioned external terminal 12, it can be regarded as an external terminal 
strapping member (the second wiring). That is, the above-mentioned external 
terminal 12 has composition which formed the external terminal strapping 
member and the external terminal in one. Moreover, it may dissociate and an 
external terminal strapping member and an external terminal may be formed by 
different approach. 
[0087] 

Furthermore, the surface acoustic wave filter of the modification concerning the 
gestalt of this operation is explained based on drawing 13 thru/or drawing 18 R> 
8. 

[0088] 

The circuit diagram of the surface acoustic wave filter 300 of the above- 
mentioned modification is shown in drawing 13 . The above-mentioned surface 
acoustic wave filter 300 is a configuration which equips the ladder mold with the 
surface acoustic wave resonators 301-305 which have IDT (oscillating section). 
In addition, it is the configuration of having made the surface acoustic wave 



resonators 301-303 into the series resonance child, having made the surface 
acoustic wave resonator 304-305 into the parallel resonance child, and having 
connected the inductor 306-307 to the surface acoustic wave resonator 304-305 
at the serial. 
[0089] 

Hereafter, the above-mentioned surface acoustic wave filter 300 is explained 

based on drawing 14 thru/or drawing 17 . 

[0090] 

First, as shown in drawing 14 , the surface acoustic wave resonators 301-305, 
the flow pads (component wiring) 308-31 1 , and the leading-about wiring 
(component wiring) 312-317 are formed on the piezo-electric substrate 1 , and the 
SAW component 318 is produced. 
[0091] 

Subsequently, as shown in drawing 15 , the insulating layer 322 which has the 
excitation partial protection openings 318-320 which the above-mentioned 
surface acoustic wave resonators 301-305 expose, and the flow openings 318- 
321 which the flow pads 308-311 expose is formed on the above-mentioned 
SAW component 318. This insulating layer 322 may cover the above-mentioned 
piezo-electric substrate 1 altogether. 
[0092] 

Subsequently, as shown in drawing 16 , the wiring (the first wiring) 323-326 
connected to the flow pads 308-31 1 through the flow openings 318-321 is formed 
on the above-mentioned insulating layer 322. Although Inductor L is given to 
wiring 325-326 above, it is also possible to give capacitance C to this wiring. The 
inductor L of wiring 325-326 is equivalent to the above-mentioned inductor 306- 
307. 
[0093] 

Furthermore, as shown in drawing 17 , the second insulating layer 334 which has 
the second flow openings 330-333 which the second excitation partial protection 
openings 327-329 which the surface acoustic wave resonators 301-305 expose 



through the above-mentioned excitation partial protection openings 318-320 on 
the above-mentioned insulating layer 322, and the edge of wiring 323-326 
expose is formed. And the surface acoustic wave filter 300 is completed by 
forming the external terminals 335-338 connected to wiring 323-326 through the 
second flow openings 330-333 on the second insulating layer 334. In addition, 
about the part currently formed in the second flow openings 330-333 in the 
above-mentioned external terminals 335-338, it can be regarded as an external 
terminal strapping member (the second wiring). That is, the above-mentioned 
external terminals 335-338 have composition which formed the external terminal 
strapping member and the external terminal in one. Moreover, it may dissociate 
and an external terminal strapping member and an external terminal may be 
formed by different approach. 
[0094] 

In addition, the sectional view in the A-A' line shown in completed drawing 15 
thru/or drawing 17 of the surface acoustic wave filter 300 is shown in drawing 18 . 
[0095] 

With the above-mentioned surface acoustic wave filter 300, as shown in drawing 
18 , the oscillating space of the surface acoustic wave resonator 304-305 is 
secured by the excitation partial protection opening 318-320 and the second 
excitation partial protection opening 327-329. 
[0096] 

Moreover, a protective coat may be formed on IDT of a surface acoustic wave 
resonator, and IDT may be protected. Furthermore, it is also possible by covering 
the above-mentioned second excitation partial protection opening by free-wheel- 
plate material to protect IDT. 
[0097] 

Moreover, the flow pads 308-31 1 may not be formed, but the leading-about 

wiring 312-315-316-317 and wiring 323-326 may be connected. 

[0098] 

Furthermore, the surface acoustic wave filter of other modifications concerning 



the gestalt of this operation is explained based on drawing 19 thru/or drawing 24 . 
[0099] 

The circuit diagram of the surface acoustic wave filter 400 of the above- 
mentioned modification is shown in drawing 19 . The above-mentioned surface 
acoustic wave filter 400 is a configuration which equips the ladder mold with the 
surface acoustic wave resonators 401-405 which have IDT (oscillating section). 
In addition, it is the configuration of having made the surface acoustic wave 
resonators 401-403 into the series resonance child, having made the surface 
acoustic wave resonator 404-405 into the parallel resonance child, and having 
connected the inductor 406-407 to the surface acoustic wave resonator 404-405 
at the serial. 
[0100] 

Hereafter, the above-mentioned surface acoustic wave filter 400 is explained 

based on drawing 20 thru/or drawing 24 . 

[0101] 

First, as shown in drawing 20 , the surface acoustic wave resonators 401-405 
and the leading-about wiring (component wiring) 408-415 are formed on the 
piezo-electric substrate 1 , and the SAW component 416 is produced. 
[0102] 

Subsequently, as shown in drawing 21 , the insulating layer 428 which has the 
excitation partial protection openings 417-419 which the above-mentioned 
surface acoustic wave resonators 401-405 expose, and the flow openings 420- 
427 which wiring 408-415 exposes is formed on the above-mentioned SAW 
component 416. This insulating layer 428 may cover the above-mentioned piezo- 
electric substrate 1 altogether. 
[0103] 

Subsequently, as shown in drawing 22 , the wiring (the first wiring) 429-432 
which takes about through the flow opening 420-423-424-427, and is connected 
to wiring 408-411-412-415 is formed on the above-mentioned insulating layer 
428. Moreover, the connection wiring (the first wiring) 433 which connects the 



leading-about wiring 409-413, and the connection wiring (the first wiring) 434 
which connects the leading-about wiring 410-414 are also formed. Although 
Inductor L is given to wiring 431-432 above, it is also possible to give 
capacitance C to wiring. The inductor L of wiring 431-432 is equivalent to the 
above-mentioned inductor 406-407. 
[0104] 

Furthermore, as shown in drawing 23 , the second insulating layer 442 which has 
the second flow openings 438-441 which the second excitation partial protection 
openings 435-437 which the surface acoustic wave resonators 401-405 expose 
through the above-mentioned excitation partial protection openings 417-419 on 
the above-mentioned insulating layer 428, and the edge of wiring 429-432 
expose is formed. And the external terminals 443-446 connected to wiring 429- 
430-431-432 through the second flow openings 438-441 are formed on the 
second insulating layer 442. In addition, about the part currently formed in the 
second flow openings 438-441 in the above-mentioned external terminals 443- 
446, it can be regarded as an external terminal strapping member (the second 
wiring). That is, the above-mentioned external terminals 443-446 have 
composition which formed the external terminal strapping member and the 
external terminal in one. Moreover, it may dissociate and an external terminal 
strapping member and an external terminal may be formed by different approach. 
[0105] 

Furthermore, wrap free-wheel-plate material is formed for the above-mentioned 
second excitation partial protection openings 435-437 by thermocompression 
bonding. Thereby, the surface acoustic wave filter 400 is completed. In addition, 
as free-wheel-plate material, the tabular thing which consists of photosensitive 
polyimide, polyethylenenaphthalate, a liquid crystal polymer, glass, silicon, and 
an alumina, for example is suitable. IDT of a surface acoustic wave resonator 
can be protected by this free-wheel-plate material. Moreover, conductive particle 
can contact IDT etc. and can prevent short-circuiting, for example. That is, 
property degradation of an SAW filter can be prevented. 



[0106] 

In addition, the sectional view in the A-A' line shown in completed drawing 20 
thru/or drawing 23 of the surface acoustic wave filter 400 is shown in drawing 24 . 
[0107] 

With the above-mentioned surface acoustic wave filter 400, as shown in drawing 
24 , while the excitation space (oscillating space) of IDT is secured by the free- 
wheel-plate material 447, IDT is protected by it. 
[0108] 

With the above-mentioned surface acoustic wave filter, although component 
wiring is connected to each IDT on the piezo-electric substrate 1, this component 
wiring is also omissible. In this case, what is necessary is just to form so that the 
bus bar of IDT may expose flow opening formed in an insulating layer. The tooth 
space which forms leading-about wiring on a piezo-electric substrate and a flow 
pad can be omitted by this, and an SAW filter can be miniaturized. 
[0109] 

With the gestalt 2 of operation, although the surface acoustic wave filter was 
explained as a piezo-electric filter, a piezo-electric membrane filter can be 
mentioned as a piezo-electric filter. In this piezo-electric membrane filter, a piezo- 
electric thin film is used as a piezoelectric device. Si substrate with which a 
piezo-electric thin film has opening or a crevice, and the piezo-electric thin film of 
at least one or more layers with which it is formed on this opening or a crevice 
What has at least one piezo-electric thin film resonator (oscillating section) of the 
structure which the up electrode and lower electrode of a pair are made to 
counter at least, and faces across the vertical side of the thin film section which 
has (for example, it consists of ZnO or AIN), Or it comes to form space between 
a lower electrode and Si substrate, without preparing opening and a crevice on Si 
substrate. In this piezo-electric membrane filter, it becomes the configuration of 
securing the oscillating space of a piezo-electric thin film resonator by excitation 
partial protection opening. Moreover, a piezo-electric thin film resonator can be 
protected by closing excitation part protection opening by free-wheel-plate 



material. In addition, a protective coat is not formed with a piezo-electric filter. 
[0110] 

Moreover, although the location of flow opening and the second flow opening is 
shifted and formed with the gestalt 2 of the above-mentioned implementation, the 
location of these flow opening and the second flow opening is made in 
agreement, and may be formed. Thereby, wiring of a flow pad or a part can be 
lost and piezo-electric components can be miniaturized. Moreover, parasitic 
capacitance can be reduced by losing wiring of a flow pad or a part. 
[0111] 

Furthermore, although the piezo-electric substrate is used for the surface 
acoustic element, when wiring is prepared in this piezo-electric substrate, it 
originates in the height of the dielectric constant of a piezo-electric substrate, 
parasitic capacitance occurs, and an insertion loss occurs in the part where 
wiring with which potentials differ mutually counters by flat-surface directional 
vision. However, with the surface acoustic wave filter of this invention, while the 
number of wiring formed on a piezo-electric substrate can lessen, wiring required 
on the resin layer which consists of an ingredient with a dielectric constant lower 
than a piezo-electric substrate, or a junction substrate can be formed. Therefore, 
wiring with which potentials differ mutually can control generating of parasitic 
capacitance also in the part which counters by flat-surface directional vision. 
[0112] 

This invention is not limited to each operation gestalt mentioned above, and 
various modification is possible for it in the range shown in the claim, and it is 
contained in the technical range of this invention also about the operation gestalt 
acquired by different operation gestalt, combining suitably the technical means 
indicated, respectively. 
[0113] 

[Effect of the Invention] 

The piezo-electric components of this invention are protected by the protective 
layer or protection space formation member which protects the oscillating section 



in the above-mentioned piezoelectric device. Thereby, it can prevent that the 
property of piezo-electric components falls by mounting etc. Moreover, since the 
element to which the thickness of piezo-electric components, such as a substrate 
which counters the oscillating section for protecting the oscillating section with 
the above-mentioned piezo-electric components, is made to increase is 
unnecessary, a miniaturization, the reduction in the back, and low-cost-izing are 
possible. 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the production process of the surface 
acoustic wave equipment concerning the gestalt 1 of operation of this invention. 
[Drawing 2] It is the sectional view showing the production process of the surface 
acoustic wave equipment concerning the gestalt 2 of operation of this invention. 
[Drawing 3] It is the sectional view showing the production process of the surface 
acoustic wave equipment concerning the gestalt 2 of operation of this invention. 
[Drawing 4] It is a circuit diagram in the surface acoustic wave equipment of the 
modification of the gestalt 1 of operation of this invention. 
[Drawing 5] It is the top view of the surface acoustic element in the surface 
acoustic wave equipment of the modification of the gestalt 1 of operation of this 
invention. 

[Drawing 6] It is the top view after forming an insulating layer on the surface 
acoustic element of drawing 5 . 

[Drawing 7] It is the top view after forming an external terminal on the insulating 
layer of drawing 6 . 

[Drawing 8] It is the sectional view of the surface acoustic wave equipment of the 

modification of the gestalt 1 of operation of this invention. 

[Drawing 9] It is a circuit diagram in the surface acoustic wave equipment of other 

modifications of the gestalt 1 of operation of this invention. 

[Drawing 10] It is the top view of the surface acoustic element in the surface 

acoustic wave equipment of other modifications of the gestalt 1 of operation of 

this invention. 



[Drawing 1 1] It is the top view after forming an insulating layer on the surface 
acoustic element of drawing 10 . 

[Drawing 12] It is the top view after forming an external terminal on the insulating 
layer of drawing 1 1 . 

[Drawing 13] It is a circuit diagram in the surface acoustic wave equipment of the 

modification of the gestalt 2 of operation of this invention. 

[Drawing 14] It is the top view of the surface acoustic element in the surface 

acoustic wave equipment of the modification of the gestalt 2 of operation of this 

invention. 

[Drawing 15] It is the top view after forming an insulating layer on the surface 
acoustic element of drawing 14 . 

[Drawing 16] It is the top view after forming wiring on the insulating layer of 
drawing 15 . 

[Drawing 17] It is the top view after forming the second insulating layer on the 

insulating layer of drawing 16 and forming an external terminal. 

[Drawing 18] It is the sectional view of the surface acoustic wave equipment of 

the modification of the gestalt 2 of operation of this invention. 

[Drawing 19] It is a circuit diagram in the surface acoustic wave equipment of 

other modifications of the gestalt 2 of operation of this invention. 

[Drawing 20] It is the top view of the surface acoustic element in the surface 

acoustic wave equipment of other modifications of the gestalt 2 of operation of 

this invention. 

[Drawing 21] It is the top view after forming an insulating layer on the surface 
acoustic element of drawing 20 . 

[Drawing 22] It is the top view after forming wiring on the insulating layer of 
drawing 21 . 

[Drawing 23] It is the top view after forming the second insulating layer on the 
insulating layer of drawing 22 and forming an external terminal. 
[Drawing 24] It is a circuit diagram in the surface acoustic wave equipment of 
other modifications of the gestalt 2 of operation of this invention. 



[Description of Notations] 

1 Piezo-electric Substrate 

2 IDT 

3 Flow Pad 

4 Alignment Mark 

5 Protective Coat 

6 Protection Metal Membrane 7 Insulating Layer 

8 Flow Opening 

9 Excitation Partial Protection Opening 

10 Buffer Coat 

11 Wiring 

12 External Terminal 

13 Wiring Protective Layer (Second Insulating Layer) 

14 Flow Opening (Second Flow Opening) 
16 SAW Component 

21 SAW Filter 

22 SAW Filter 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the production process of the surface 
acoustic wave equipment concerning the gestalt 1 of operation of this invention. 
[Drawing 2] It is the sectional view showing the production process of the surface 
acoustic wave equipment concerning the gestalt 2 of operation of this invention. 
[Drawing 3] It is the sectional view showing the production process of the surface 
acoustic wave equipment concerning the gestalt 2 of operation of this invention. 
[Drawing 4] It is a circuit diagram in the surface acoustic wave equipment of the 
modification of the gestalt 1 of operation of this invention. 
[Drawing 5] It is the top view of the surface acoustic element in the surface 
acoustic wave equipment of the modification of the gestalt 1 of operation of this 
invention. 

[Drawing 6] It is the top view after forming an insulating layer on the surface 
acoustic element of drawing 5 . 

[Drawing 7] It is the top view after forming an external terminal on the insulating 
layer of drawing 6 . 

[Drawing 8] It is the sectional view of the surface acoustic wave equipment of the 

modification of the gestalt 1 of operation of this invention. 

[Drawing 9] It is a circuit diagram in the surface acoustic wave equipment of other 

modifications of the gestalt 1 of operation of this invention. 

[Drawing 10] It is the top view of the surface acoustic element in the surface 

acoustic wave equipment of other modifications of the gestalt 1 of operation of 

this invention. 

[Drawing 1 1] It is the top view after forming an insulating layer on the surface 
acoustic element of drawing 10 . 

[Drawing 12] It is the top view after forming an external terminal on the insulating 
layer of drawing 11 . 

[Drawing 13] It is a circuit diagram in the surface acoustic wave equipment of the 
modification of the gestalt 2 of operation of this invention. 



[Drawing 14] It is the top view of the surface acoustic element in the surface 
acoustic wave equipment of the modification of the gestalt 2 of operation of this 
invention. 

[Drawing 15] It is the top view after forming an insulating layer on the surface 

« 

acoustic element of drawing 14 . 

[Drawing 16] It is the top view after forming wiring on the insulating layer of 
drawing 15 . 

[Drawing 17] It is the top view after forming the second insulating layer on the 

insulating layer of drawing 16 and forming an external terminal. 

[Drawing 18] It is the sectional view of the surface acoustic wave equipment of 

the modification of the gestalt 2 of operation of this invention. 

[Drawing 19] It is a circuit diagram in the surface acoustic wave equipment of 

other modifications of the gestalt 2 of operation of this invention. 

[Drawing 20] It is the top view of the surface acoustic element in the surface 

acoustic wave equipment of other modifications of the gestalt 2 of operation of 

this invention. 

[Drawing 21] It is the top view after forming an insulating layer on the surface 
acoustic element of drawing 20 . 

[Drawing 22] It is the top view after forming wiring on the insulating layer of 
drawing 21 . 

[Drawing 23] It is the top view after forming the second insulating layer on the 
insulating layer of drawing 22 and forming an external terminal. 
[Drawing 24] It is a circuit diagram in the surface acoustic wave equipment of 
other modifications of the gestalt 2 of operation of this invention. 
[Description of Notations] 

1 Piezo-electric Substrate 

2 IDT 

3 Flow Pad 

4 Alignment Mark 

5 Protective Coat 



6 Protection Metal Membrane 

7 Insulating Layer 

8 Flow Opening 

9 Excitation Partial Protection Opening 

1 0 Buffer Coat 

1 1 Wiring 

12 External Terminal 

13 Wiring Protective Layer (Second Insulating Layer) 

14 Flow Opening (Second Flow Opening) 
16 SAW Component 

21 SAW Filter 

22 SAW Filter 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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(184) 



3 ? 3 4 y> 




14 



(XtS5) ? T 3 



1 1 



12 



14 
16 



6 
1 



^11 



12 



(Xf§6) 



11 






10 



Z 



- 6 



3E- 




kl 

7 
(■-11 
*-13 



12 



S 

22 



[Drawing 4] 
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[Drawing 5] 



A 



106 



T 

107 





• 

i 




i 


i 


It 


! 


mi 



108 

i 




XSSSSf 




TT 

i 109 

I 
> 

t 

i 

i 

i 
i 

A' 



[Drawing 6] 




[Drawing 7] 




[Drawing 8] 




[Drawing 9] 
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[Drawing 11] 




[Drawing 12] 
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301 



302 



300 

/ 



303 



304* 



306 



777" 
GND 



I 



1—307 



77T 
GND 



[Drawing 14] 




[Drawing 15] 




[Drawing 16] 




[Drawing 17] 



[Drawing 19] 
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[Drawing 21] 
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[Translation done.] 
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